occasionally a vein had been punctured. They used the simplest possible form of apparatus, the same they had begun with in 1912. The only modification they had introduced was the use, for years past, of air rather than of nitrogen. They had never used oxygen for the initial operation. They prepared the patients by giving them omnopon a couple of hours or so beforehand, and they dsed novocaine or loctesthetiY as a local anaesthetic, taking care to-anesthetize the deeper tissue as well as the skin. They usually inserted-200 to 250 c.c. on the first occasion,'increasing the amount to 300 c.c. the next day. Then they left a gap of a day and gave 350 c.c. and so on, gradually lengthening the' intervals. It had been their practice lately to give smaller doses at more frequent intervals. Thus the-y rarely allowed a patient to go longer than three weeks without a refill, and they rarely gave as much as 1,000 c.c. for the first six months or so. They usually finished the first few refills with apressure atnd rarely went beyond +10 later on.
For the past four years they had made X-ray examinations of all their cases, and in common with other observers they had discovered the presence of fluid in a large propor'tion of cases. They didnot think Professor Saugman's estimate of 50 per cent. was far from the mark.
The disadvantages of a large quantity of gas they had found to be breathlessness, too great strain on the other lung, and digestive disturbance-this perhaps more especially with the left lung---fifty right and sixty-five left; in two it was not stated.' It was a curious fact how'difficult it was to make patients gain weight during their treatment by this method.
Dr. Walker felt very strongly that the time had come for them to consider whether this method of treatment should not be applied to patients before they became so severely ill. In all their cases an artificial pneumothorax had been induced as a last hope, and although the percentage of recoveries was so comparatively low, life for these people had been made far more tolerable, distressing'symptoms had been greatly alleviated, and life had been undoubtedly prolonged--so that, as far as her patients were concerned, Dr. Walker felt that the whole' proceeding had been well worth while.
Dr. L. -S. BURRELL said that he would refer to two conditions that might arise during the treatment of pulmonary tuberculosis with artificial pneumothorax: (1) The gradual obliteration of the pneumothorax cavity, and (2) the formation of pleural effusion.
Out of seventy-seven cases in which he had produced an artificial pneumothorax and had kept it up for a month or more, in five the air space had gradually become smaller and smaller until eventually it had closed. In one of these the parietal pleura had become much thickened, so that the needle had to be introduced far to reach the air space, but in the other four there had beern ro great thickening af the pleura. Ca8e I.-A man, aged 50, who had been under pneumothorax treatment for four ionths, had been shown by X-ray to have a good collapse but a large adhesion between the lower part of the lung and the chest wall. 1,300 c.c. of air had produced a pressure of A+8. Six weeks later 800 c.c. had produced +10. Six weeks later 1,000 c.c. had produced +14. Six weeks later 250 c.c. had produced +13, and after another six weeks there had been no air space at all. It had therefore not been possible to continue the treatment, and now, sixteen months later, there was complete fibrosis of the left lung, the condition of the patient was good, there was no sputum, and he was at full work.
Case II.-A woman, aged 32 After five miiolnths' treatment the air space had closed and no more refills could be given. Now, nine months later, her condition was good, she had no sputum, and was leading a norm-ial life. He exhibited two X-ray prints showing her condition during and after treatmiient, and also the teim-perature chart during the treattment. Case 11I.-A womnan, aged 89, had had treatiment for fourteen nmonths, and then the air space had become obliterated. Now, sixteen mnionths later, the patient had nlo sputuml and was leading a normiial life.
Case IV.-A nlan, aged 43, had had treatmiient for twelve mllonths and then the air space had become closed and the treatmnent could not be continued. Now, after eight months, his general condition was good and there was no sputumii.
Case V.-A m-lan, aged 44. After seven moniths' treatml-ent the air space had become closed. Now, six months later, his condition was good and he had just started work.
There had been no mlore hali-loptysis since the treatment was begun, but there was still somiie cough and sputuin in which tubercle bacilli were still present.
In all these cases the disease had been on the left side, and each patient had been over 30 years of age. Treatment had been started because of repeated hoemoptysis in two cases, and' because of progressive disease in spite of sanatorium treatment in the other three.
The pneumothorax had seemed to hasten the formation'of fibrous tissue, and all the cases had been much improved in spite of the short time they had been under treatment. Dr. Parry Morgan told him that he (Dr.
Morgan) had seen great improvement follow artificial pneumothorax even when the treatment had been stopped after the first refill. Personally he (Dr. Burrell) was strongly of opinion that the treatment should be kept up for at least two years when possible, and he had seen a relapse occur, four months after treatment had been stopped, in a patient who had been having refills for two and a half years.
Out of seventy-seven cases of artificial pneumothorax he had had eighteen cases of pleural effusion, i.e., 22-3 per cent. But he did not include in those seventy-seven cases any case in which the treatment had not been continued for at least a month. In eleven of these eighteen cases the pleural effusion had developed within the first four months of treatment. In another six it had developed before the end of the eighth month, and in one it had developed after nineteen months' treatment. Three of the eighteen patients were dead, three were very ill, but the rest were doing well and seven of them were at work. The fluid often became thick and might contain tubercle bacilli, but no other organisms had been found in his series.
He had noticed that patients from whom the fluid was not withdrawn often did quite well and appeared to be unaffected by the effusion. It was his practice, however, to replace the fluid with air or oxygen once about every three months.
'An X-ray print had shown the chest full of fluid. In that case artificial pneumothorax had been started in August, 1918, and fluid formed in February, 1919 . After that the patient had had no further treatment until Dr. Burrell saw him in June, 1920, and found the chest full of fluid which had apparently been there for sixteen months; during that time he had been up and about all day, had had no sputum or symptoms except some dyspnoea on exertion. Within a week he had removed 4,700 c.c. of thick greenish fluid and replaced it with air. The fluid had contained cholesterin crystals but not tubercle bacilli and it was sterile. The X-ray print had also shown the mediastinum much displaced to the left. The fluid had quickly re-formed, but after repeated 28.
Melville: Discussion on Artificial Pneumothorax aspirations had become less and less. A final print had shown the present. condition of the chest. His thankswere du-e to Dr. Stanley Melville, who. had taken the skiagrams for the prints.
In conclusion Dr. Burrell spoke in favour of the double manometer, although he himself generally used the apparatus devised by Dr. Lillingston and Dr. Pearson, which had a single manometer. With a double manometer,. as found in Dr. Parry Morgan's apparatus, the oscillations were more easily seen, and this was a great advantage, especially at the initial operation. Moreover, with this double manometer, it was possible to see the pressure of ,the gas from the bottle and the intrapleural pressure at the same time. One could also see by the manometer whether the gas was flowing into the pleural cavity or not.
Dr. STANLEY MELVILLE pleaded for the routine collaboration of the clinician and the radiologist more. in the induction of artificial pneumothorax than in most other things for the following reasons:
(1) To determine (visually) the distribution of the disease. The skiagram always showed more extensive shadows of disease than were appreciable to. the physical examination-he referred more particularly to conditions in which physical signs were definite.
(2) In cases in which there was well-marked disease in one lung, a compensatory emphysema in the "more healthy" lung was speedily set up, and the presence of emphysema unquestionably masked physical signs.
(3) Deep seated disease, especially in an emphysematous lung, almost forbade detection by the ear, even by such experts as those on the staff of a .Chest Hospital.
(4) The situation of definite adhesions, and the possibility of indicating the most suitable site for the insertion of the needle.
There were two interesting points he would like to make: (a) If a case was systematically watched during the intervals of filling, adhesions were seen, which were unsuspected, and it was most interesting to watch the slow but definite stretching of these adhesions. As the lung became decompressed, these adhesions were seen to shorten, in other words, the lung was decompressed along the lines of the adhesions.
(b) In practically every case of artificial pneumothorax, after a fair amount. of gas had been introduced into the pleural cavity, the other lung was seen to become less transluoent. Dr. Lucas, of Banchory, in a most interesting little monograph had drawn attention to this phenomenon. Dr. Melville emphasized the conceivable therapeutic value of this phenomenon, for, although some of the lessened density might be due to compression, a hyperemia was set up, and this, he thought, must have some influence upon any diseased focus in the. more healthy lung.
